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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.1 Biological Compounds – Page 3 
 
l.  Carbohydrates 
  Completed 
1. Go through the PPT on Carbohydrates  
2. Read the following handouts: 

• 1.1E Glucose BSR 
• 1.1F Soluble Carbohydrates 
• 1.1G Getting to Grips with Structures 
• 1.1H Structure and Function of Polysaccharides 
• 1.1I Polysaccharides 
• 1.1J Carb Revision 

 

 

3. Complete the questions on H/O 1.1K Carbohydrates  
4. Homework:  Be able to draw and talk about the structure of the 

following: 
• α and β glucose, both straight-chain and ring forms 
• Maltose and be able to show how it is formed 
• Starch 
• Cellulose 
• Chitin  
• Glycogen 
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Carbohydrates 
 
General features: 
 
Organic compounds which contain the elements ________________, 
____________ and _______________. 
 
 
Carbohydrate 
type 

Examples Characteristics Role in living 
organisms 

 
 
 
 
 

   

 
 
 
 
 

   

 
 
 
 
 

   

 
Classification of monosaccharides (monomers) 
 
Use the notes to complete the following: 
 
 Trioses (C3H6O3) Pentoses (C5H10O5) Hexoses (C6H12O6) 
Number of 
carbons 

   

Examples  
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Structure of Monosaccharides and numbering the carbons 
 
Monosaccharides contain either an aldehyde group (-CHO) or a ketone 
group (C=O).  Monosaccharides may exist as chain or ring forms.   
 
Carbon atoms are numbered in monosaccharides to allow for ease of 
communication when describing where bonds form between other 
molecules.   
 
In the straight form numbering starts from the carbon atom nearest the 
aldehyde (-CHO) or ketone (C=O) group.  Highlight and label a ketone 
and an aldehyde group below: 
 

 
Monosaccharides can exist in a ring form and a straight chain form. 
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Monosaccharide Isomers 
 
Monosaccharides can exist as a number of isomers (they possess the 
same molecular formula but differ in the arrangement of atoms).  
Different isomers arise when a carbon atom has four different groups 
attached to it.  This is called an asymmetric carbon atom.  An 
asymmetric carbon atom arises when glucose forms a ring form, two 
isomers arise α and a β form.   
 
Use your notes to complete the following: 
 
Highlight the four different groups that are attached to carbon 1 and give 
rise to the asymmetric carbon atom. 
 
          α glucose       β glucose 
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Disaccharides 
 
Draw a diagram to show a condensation reaction between 2 α glucose 
molecules.  Clearly label the glycosidic bond. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Complete the table below to summarise the information about 3 common 
disaccharides. 
 

Disaccharide Monomer 1 Monomer 2 Use in Living 
Organisms 

 
Maltose 
 

   

 
Sucrose 
 

   

 
Lactose 
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Polysaccharides 
 
Condensation polymerisation between many monosaccharides will give 
rise to polysaccharides.  The number of monosaccharides that combine 
varies and the chain produced, whether it is straight or branched etc. 
depends upon to monomers that are condensed. 
Polysaccharides are large insoluble molecules and thus exert no osmotic 
effect.  They may also be folded and this will make them ideal molecules 
for compact energy storage. 
 
Most of the important polysaccharides are made from hexose units, many 
from just glucose itself. 
 
Starch 
 
Found in plant cells as granules.  Starch is a mixture of two polymers 
amylose and amylopectin.  Amylose is an unbranched polymer in 
which glucose molecules are joined by α-1, 4-glycosidic linkages.  These 
bonds bring the monomers together at a slight angle and when repeated 
many times a spiral molecule results. 
 
The glucose chains of amylopectin have α-1, 4-glycosidic linkages and α-
1 6-glycosidic linkages, this allows branching. 
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Glycogen 
 
In animals glycogen is the main storage carbohydrate. 
Its structure is similar to amylopectin but it is even more branched. 
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Cellulose 
 
Cellulose is a structural polysaccharide.  Individual cellulose molecules 
are formed from many β-1,4-glycosidic linkages.  Each glucose added to 
the polymer rotates 180 degrees and this allows hydrogen bonds to form 
between the hydroxyl (OH) groups of adjacent parallel chains.  

 
 
Chitin 
Chitin resembles cellulose.  It differs in possessing an acetyl-amino 
(glucosamine) group (NH.OCCH3) instead of one of the hydroxyl (OH) 
groups. It has a structural function in the exoskeleton of arthropods and 
fungi cell walls.   
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Looking	
  at	
  the	
  functions	
  of	
  Carbohydrates	
  
	
  
Energy	
  	
  
	
  
Glucose	
  units	
  contain	
  a	
  lot	
  of	
  bonds	
  that	
  can	
  be	
  broken	
  down	
  to	
  release	
  energy	
  during	
  respiration	
  to	
  create	
  
ATP.	
  The	
  breakdown	
  occurs	
  in	
  a	
  series	
  of	
  steps	
  that	
  are	
  driven	
  by	
  shape-­‐specific	
  Enzymes.	
  In	
  plants	
  and	
  
animals,	
  only	
  α	
  glucose	
  can	
  be	
  broken	
  down	
  in	
  respiration	
  as	
  only	
  the	
  enzymes	
  which	
  fit	
  its	
  shape	
  are	
  present.	
  
	
   	
  
α	
  Glucose	
  can	
  form	
  long	
  chains	
  with	
  thousands	
  of	
  subunits	
  called	
  and	
  Amylose	
  molecule.	
  Glucose	
  units	
  are	
  
bonded	
  together	
  by	
  Condensation	
  Reactions	
  forming	
  (1→4)	
  Glycosidic	
  Bonds.	
  Amylose	
  molecules	
  tend	
  to	
  form	
  
coiled	
  springs	
  due	
  to	
  the	
  way	
  in	
  which	
  the	
  glucose	
  units	
  bond,	
  making	
  it	
  quite	
  compact.	
  Large	
  molecules	
  
such	
  as	
  amylose	
  differ	
  from	
  glucose	
  in	
  that	
  they	
  are	
  not	
  water	
  soluble.	
  
	
  
Iodine	
  molecules	
  can	
  become	
  trapped	
  within	
  the	
  'coils'	
  of	
  the	
  Amylose	
  chain,	
  which	
  causes	
  iodine	
  (in	
  Potassium	
  
Iodide	
  solution)	
  to	
  change	
  colour	
  from	
  yellow-­‐brown	
  to	
  blue-­‐black.	
  
	
  
Starch	
  consists	
  of	
  a	
  mixture	
  of	
  Amylose	
  and	
  a	
  branched	
  carbohydrate	
  chain	
  called	
  Amylopectin.	
  The	
  branches	
  
are	
  formed	
  when	
  a	
  one	
  end	
  of	
  a	
  chain	
  joins	
  with	
  glucose	
  in	
  another,	
  forming	
  a	
  (1→4)	
  Glycosidic	
  Bond.	
  
	
  
Glycogen	
  is	
  almost	
  identical	
  to	
  starch	
  but	
  differs	
  in	
  that	
  the	
  chains	
  of	
  (1→4)	
  linked	
  glucoses	
  are	
  shorter,	
  giving	
  
it	
  a	
  more	
  highly	
  branched	
  structure.	
  This	
  branching	
  allows	
  for	
  the	
  fast	
  breakdown	
  of	
  the	
  molecule	
  during	
  
respiration	
  as	
  it	
  means	
  that	
  there	
  are	
  more	
  ends	
  which	
  enzymes	
  can	
  start	
  the	
  process	
  of	
  hydrolysis	
  from.	
  
	
  
Structural	
  
	
  
β	
  Glucose	
  chains,	
  like	
  the	
  one	
  above,	
  are	
  called	
  Cellulose	
  molecules,	
  and	
  can	
  contain	
  10000	
  glucose	
  units.	
  They	
  
are	
  stronger	
  than	
  Amylose	
  and	
  are	
  only	
  found	
  in	
  plants.	
  Cellulose	
  is	
  the	
  most	
  abundant	
  polysaccharide	
  found	
  in	
  
nature.	
  
	
  
Cellulose	
  fibres	
  are	
  arranged	
  in	
  a	
  very	
  specific	
  way	
  and	
  can	
  be	
  described	
  as	
  being	
  like	
  a	
  fractal.	
  Long	
  Cellulose	
  
chains	
  bunch	
  together,	
  held	
  by	
  Hydrogen	
  bonds,	
  to	
  form	
  Microfibrils.	
  These	
  Microfibrils	
  are	
  bunched	
  with	
  
other	
  Microfibrils,	
  held	
  by	
  more	
  Hydrogen	
  bonds,	
  to	
  form	
  Macrofibrils.	
  
Macrofibrils	
  have	
  a	
  very	
  high	
  mechanical	
  strength,	
  similar	
  to	
  that	
  of	
  steel.	
  In	
  plant	
  cell	
  walls,	
  they	
  criss-­‐cross	
  
over	
  each,	
  forming	
  a	
  cross-­‐hatched	
  structure,	
  held	
  by	
  Hydrogen	
  bonds,	
  which	
  is	
  very	
  strong.	
  This	
  also	
  allows	
  
water	
  to	
  move	
  though	
  and	
  along	
  the	
  cell	
  wall.	
  The	
  strength	
  of	
  the	
  cell	
  walls	
  prevent	
  the	
  cell	
  form	
  bursting,	
  as	
  it	
  
would	
  in	
  an	
  animal	
  cell,	
  when	
  water	
  passes	
  into	
  the	
  cell.	
  The	
  pressure	
  cause	
  by	
  the	
  water	
  makes	
  the	
  cell	
  Turgid,	
  
supporting	
  the	
  plant	
  through	
  Turgor	
  Pressure.	
  
Microfibrils	
  can	
  have	
  special	
  roles.	
  For	
  example,	
  in	
  Guard	
  Cell	
  Walls,	
  the	
  arrangement	
  of	
  microfibrils	
  allows	
  the	
  
Stomata	
  to	
  open	
  and	
  close.	
  Cell	
  walls	
  can	
  also	
  be	
  reinforced	
  with	
  other	
  substances,	
  or	
  made	
  waterproof.	
  
Other	
  Carbohydrate	
  Polymers	
  are	
  used	
  by	
  a	
  number	
  of	
  other	
  organisms	
  to	
  provide	
  support,	
  such	
  as	
  
Peptidoglycan,	
  which	
  forms	
  the	
  basis	
  of	
  bacterial	
  cell	
  walls,	
  and	
  Chitin,	
  which	
  makes	
  up	
  the	
  exoskeleton	
  of	
  insects.	
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1.1K	
  Carbohydrates	
  
	
  
Make	
  notes	
  on	
  carbohydrates	
  by	
  answering	
  the	
  following	
  questions	
  
	
  

1. Broken	
  down,	
  what	
  does	
  the	
  word	
  carbohydrate	
  mean?	
  
	
  

2. Monosaccharides	
  are	
  often	
  called	
  simple	
  sugars.	
  	
  What	
  is	
  a	
  monosaccharide	
  and	
  why	
  are	
  they	
  soluble	
  in	
  
water?	
  

	
  
3. How	
  are	
  monosaccharides	
  classified?	
  

	
  
4. Glucose	
  and	
  fructose	
  are	
  both	
  hexose	
  monosaccharides,	
  with	
  identical	
  molecular	
  formulae.	
  	
  Why	
  are	
  

they	
  classed	
  as	
  different	
  sugars	
  and	
  have	
  different	
  properties?	
  
	
  

5. Draw	
  the	
  straight	
  form	
  and	
  ring	
  structure	
  form	
  for	
  glucose.	
  	
  When	
  do	
  they	
  exist	
  in	
  their	
  different	
  forms?	
  	
  
Label	
  the	
  carbon	
  atoms	
  1	
  –	
  6.	
  

	
  
6. Disaccharides	
  are	
  formed	
  when	
  two	
  monosaccharides	
  undergo	
  a	
  condensation	
  reaction.	
  	
  Below	
  are	
  

some	
  common	
  disaccharides,	
  complete	
  the	
  table.	
  
	
  

Disaccharide	
   Monosaccharide	
  1	
   Monosaccharide	
  2	
   Function	
  

	
  
Maltose	
  
	
  

	
   	
   	
  

	
  
Lactose	
  
	
  

	
   	
   	
  

	
  
Sucrose	
  
	
  

	
   	
   	
  

	
  
7. Draw	
  a	
  diagram	
  to	
  show	
  the	
  formation	
  of	
  maltose.	
  	
  Explain	
  why	
  this	
  is	
  known	
  as	
  a	
  condensation	
  

reaction.	
  	
  What	
  is	
  the	
  name	
  of	
  the	
  bond	
  that	
  forms?	
  
	
  

8. Glucose	
  comes	
  in	
  different	
  forms,	
  namely,	
  α	
  andβ.	
  	
  Draw	
  these	
  molecules	
  and	
  highlight	
  the	
  differences.	
  
	
  

9. In	
  polysaccharides,	
  monosaccharides	
  are	
  joined	
  together	
  to	
  form	
  polymers.	
  	
  Four	
  common	
  
polysaccharides	
  are	
  all	
  formed	
  from	
  glucose	
  and	
  yet	
  they	
  have	
  diverse	
  structural	
  properties	
  and	
  
functions.	
  	
  For	
  each	
  of	
  the	
  following,	
  describe	
  how	
  they	
  are	
  formed,	
  their	
  structure	
  and	
  how	
  this	
  relates	
  
to	
  their	
  function:	
  

• Starch	
  
• Glycogen	
  
• Cellulose	
  
• Chitin	
  

	
  
10. What	
  role	
  does	
  hydrogen-­‐bonding	
  play	
  in	
  helping	
  to	
  maintain	
  the	
  structure	
  of	
  the	
  above	
  

polysaccharides?	
  
	
  

	
  


